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The present invention provides an improved home location register 
(HLR) that includes an application program for implementing configurable 
call forwarding bins in a mobile telephone system. According to the 
invention, a number of call forwarding bins are provided for subscribers. 
Each forwarding bin must be individually authorized to become available 
to a subscriber. Furthermore, if a bin is authorized, depending on whether 
a bin is locked or not, either the cellular carrier or the subscriber can 
activate the bin and/or modify a forward-to number in the bin. Moreover, 
a priority list is provided, corresponding to a particular status of the 
subscriber's cellular phone (i.e. busy, no answer, etc.) and whether 
subscriber is in the home area or a roaming area. The priority list identifies 
selected bin numbers that the application program needs to check. The 
bin that has the highest priority on the list and is authorized and activated 
will be selected. The forward-to number in that bin will be used for 
call forwarding. If none of the bins in the priority list is authorized and 
activated, a switch default number is used to redirect incoming calls, so 
that an announcement will be played to calling parties. Therefore, by 
using the improved HLR of the invention, more call forwarding bins can 
be implemented. Moreover, these bins can be easily configured in desired 
ways to allow either a cellular carrier or a subscriber to control the use 
of selected bins. Additionally, in providing call forwarding services, a 
plurality of bins are checked to find an appropriate forward-to number, 
thus avoiding sending erroneous messages to calling parties. 
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METHOD AND APPARATUS FOR IMPLEMENTING CONFIGUARABLE CALL 
FORWARDING BINS IN A MOBILE TELEPHONE SYSTEM 

BACKGROUND OF THE INVENTION 

The invention generally relates to a wireless communication network, and 
more particularly, relates to an improved home location register (HLR) that 
implements configurable call forwarding bins in a wireless communication 
network. 

Wireless communication is one of the fastest growing segments of the 
telecommunication industry. With the mobility of the wireless devices, such as 
cellular phones and pagers, a subscriber to a wireless service can make or 
receive a call or receive a message without being restricted to any particular 
locations. Because of the convenience provided by wireless devices, they have 
been widely used by average consumers. 

Wireless communications are provided through a wireless communication 
network, which can be realized, for example, as a Signaling System 7 (SS7) 
network. The SS7 network uses the EIA/TIA Interim Standard 41 (IS-41) protocol, 
which is the standard commonly used in North America. 

The SS7 network is used for switching data messages pertaining to 
connecting telephone calls and for maintaining the signaling network. As shown in 
Fig. 1, the SS7 network 100 has three different types of nodes or signaling points: 
Service Switching Point (SSP) 112, Signal Transfer Point (STP) 116, and Service 
Control Point (SCP) 122. 

An SSP 112 is an local exchange in the telephone network. An SSP 112 
uses the information provided by the calling party (such as dialed digits) and 
determines how to connect the call. An STP 116 serves as a router in the SS7 
network and switches SS7 messages as received from the various SSPs 112 
through the network to their appropriate destinations. An STP 116 receives 
messages in packet form from an SSP 112. These packets are either related to 
call connections or database queries for an SCP 122. If the packet is a request 
from an SSP 112 to connect a call, the message must be forwarded to the 
destination where the call will be terminated. The destination is determined by the 
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dialed digits. If the message is a database query seeking additional information 
regarding a person who subscribes a wireless service, i.e., a "subscriber", the 
destination will be a database. Access to telephone company databases is 
provided through an SCP 122. These databases are used to store information 
about subscribers' services, calling card validation, fraud protection, etc. 

As shown in Fig. 1, the wireless network is shared by multiple regions 126, 
such as regions A and B. In each region 126, an SCP 122 is provided. Each 
region 126 is further divided into a number of registration areas 132, each of 
which is served by a Mobile Switching Center (MSC) 136. An MSC 136 provides 
wireless communication services to all properly registered cellular phones 142 in 
the registration area. 

As illustrated in Fig. 1, an SCP 122 contains an authentication center 
(AC) 146, a home location registers (HLR) 152 and a Visitor Location Register 
(VLR) 156. AC 146 authenticates a subscriber's cellular phone through the use of 
an encrypted number called the A-Key. HLR 152 is used to store information 
regarding cellular subscribers in the region for which it provides services. HLR 
152 also stores information identifying the services allowed for each subscriber. In 
addition to these, HLR 152 stores the current locations of cellular phones 142 of 
those subscriber's who initially activated their cellular phones through a wireless 
service provider in the region the HLR serves. This region is also referred to as 
the "home area" of those subscribers. Although not shown, a backup HLR is also 
provided in SCP 122. VLR 156 is used when a cellular phone 142 is not 
recognized by a local MSC. VLR 156 stores the current locations for the visiting 
subscribers. 

With the convenience and wide use of cellular phones, subscribers have 
desired more features to be included in their cellular phones such as those 
available on regular telephones. For example, their cellular phones should be 
programmable to have incoming calls automatically redirected to another number, 
such as a voice mail number, in different situations. 

Call forwarding bins have been implemented to accommodate the needs of 
the subscribers. Conventionally, four separate bins have been provided for CFU 
(Call Forwarding-Unconditional), CFB (Call Forward ing-Busy), CFNA (Call 

2 



WO 98/31167 



PCT/US98/00469 



Forwarding-No Answer), and CFD (Call Forwarding-Default). For example, if a 
subscriber is engaged in a call and the CFB bin is active, all incoming calls will be 
redirected to the forward-to number from the CFB bin. However, if the CFB bin is 
inactive, a switch default number is used to redirect incoming calls, so that an 
announcement such as "The number you have dialed is invalid, please check 
your number" will be played to the calling party. Thus, in using conventional 
HLRs, an errouneous message could be sent to a calling party, even though he 
has dialed a valid phone number. This is because a particular call forwarding bin 
is not activated for the receiving party, even though other call forwarding bins may 
be active for the receiving party. 

Thus, there is a need for implementing call forwarding bins so that a 
number of bins are checked to determine which one is active. The forwarding -to 
number in the active bin that has the highest priority may be used for call 
forwarding. Furthermore, it is desirable for a cellular carrier to configure various 
bins so that either the cellular carrier or subscriber can modify information, such 
as the forward-to numbers, in selected bins. 

SUMMARY OF THE INVENTION 

The present invention provides an improved home location register (HLR) 
that includes an application program for implementing configurable call forwarding 
bins in a mobile telephone system. According to the invention, a number of call 
forwarding bins are provided for subscribers. Each forwarding bin must be 
individually authorized to become available to a subscriber. Furthermore, if a bin 
is authorized, depending on whether a bin is locked or not, either the cellular 
carrier or the subscriber can activate the bin and/or modify a forward-to number in 
the bin. Moreover, a priority list is provided, corresponding to a particular status 
of the subscriber's cellular phone (i.e. busy, no answer, etc.) and whether the 
subscriber is in the home area or a roaming area. The priority list identifies 
selected bin numbers that the application program needs to check. The bin that 
has the highest priority on the list and is authorized and activated will be selected. 
The forward-to number in that bin will be used for call forwarding. If none of the 
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bins in the priority list is authorized and activated, a switch default number is used 
to redirect incoming calls, so that an announcement will be played to calling 
parties. 

Therefore, by using the improved HLR of the invention, more call 
forwarding bins can be implemented. Moreover, these bins can be easily 
configured in desired ways to allow either a cellular carrier or a subscriber to 
control the use of selected bins. Additionally, in providing call forwarding 
services, a plurality of bins are checked to find an appropriate forward-to number, 
thus avoiding sending erroneous messages to calling parties. 

Other objects and attainments together with a fuller understanding of the 
invention will become apparent and appreciated by referring to the following 
description and claims taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 depicts a typical SS7 mobile communication network; 

Fig. 2 shows an example of an HLR according to the invention; 

Fig. 3 shows an MPCM file record of an MSC according to the invention; 

Fig. 4 shows a partial format of a subscriber's profile record in a SUBS file 
of an HLR according to the invention; 

Fig. 5 shows an example of configurable call forwarding bins in a 
subscriber's profile record according to the invention; 

Fig. 6 shows a table illustrating how the LOCK value in a call forwarding 
bin controls an authorized subscriber's use of the bin according to the invention; 

Fig. 7 shows a partial format of a SYSP file of an HLR according to the 
invention; 

Fig. 8 shows examples of priority lists of call forwarding bins according to 
the invention 

Fig. 9 shows a flow diagram illustrating call forwarding when the receiving 
party's cellular phone is outside its home area in a roaming area; and 

Fig. 10 shows a flow chart of the application program of an HLR for 
implementing configurable call forwarding bins of the invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 2 shows home location register (HLR) 200 according to the invention. 
As shown, HLR 200 includes at least conventional HLR components 212, MPCM 
file 216, SUBS file 222, SYSP file 224, and application program 230 for 
configurable call forwarding bins. 

MPCM file 216 is the "MSC ID Point Code Map File" which store MSCs' 
network configuration information. Each MSC connected to an HLR has a 
corresponding MPCM file record in the MPCM file of the HLR. SUBS file 222 is 
the "subscribers' files 11 which store subscribers' profiles on a per subscriber basis 
(i.e, information for each cellular phone). Usually one SUBS file in the HLR 
contains information about all of its home subscribers (i.e., the subscribers who 
initially activated their cellular phones in the region the HLR serves). SYSP file 
224 is the "System Parameters File" which stores global information about how 
the system should operate. Application program 230 is a software program that 
configures and implements call forwarding bins for subscribers. It will be 
understood by persons of ordinary skill in the art that functions performed by the 
HLR are implemented by a processor executing computer instructions stored in a 
memory. 

Fig. 3 illustrates a partial format of an MPCM file record associated with an 
MSC in MPCM file 216. This file record includes a number of fields. Some of the 
relevant fields are described below. The MSCID_KEY field identifies this MSCs 
ID (MSCID) number. It is the primary key to the MPCM files. The 
POINT_CODE_SSN field identifies the network ID and subsystem (SSN), etc. for 
this MSC. The HLR_SSN field stores the value the HLR will use as the SSN when 
communicating with this MSC. The IS-41 revision level of this MSC, e.g., IS-41 
Rev A, IS-41 Rev B, etc, is stored in the REVJ.EVEL field. Moreover, the vendor 
of this MSC, e.g., AT&T, Ericsson, Motorola, or Northern Telecom, etc. is 
identified by SWITCH_VENDOR field. Also, in the MPCM file record, the 
DEFAULT_SWITCH_DN field defines the default directory number for use when 
none of the call forwarding bins are available for a subscriber this MSC currently 
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serves. 

Fig. 4 shows a partial format of a subscriber's profile record in SUBS file 
222. There are several segments each subscriber's profile record, including the 
BASE_REC_INFO, SHAREDJNFO, TRANSIENTJNFO, etc. Each segment 
includes multiple fields. The BASE_REC_INFO segment contains information 
needed by IS-41 applications to access a subscriber record. This segment 
includes the R_MIN_KEY, ESN fields, etc. The R_MIN_KEY field is the subscriber 
file's primary key. It contains the subscriber's MIN (Mobile ID number) stored in 
reverse byte order. The ESN field is the subscriber file's alternate key. It contains 
the Equipment Serial Number (ESN) associated with the subscriber's MIN. 

The SHAREDJNFO segment of a subscriber's profile record identifies the 
IS-41 applications currently accessing the subscriber's data. This segment 
includes the HOME_MSCID, SHARED_ACCESS_MAP, AUTH_ENABLED fields, 
etc. The HOME_MSCID field identifies the ID number of the MSC in the 
subscriber's home area where the subscriber initially activates his cellular phone. 
The SHARED_ACCESS_MAP field is a bitmap identifying the IS-41 applications 
currently accessing the subscriber's data. The AUTH_ENABLED field identifies 
whether or not authentication is enabled and should be performed for this 
subscriber. 

The TRANSIENTJNFO segment of a subscriber's profile record stores the 
registration information about this subscriber. This segment includes the 
VLR_MSCID, REG_STATUSJND fields, etc. The VLRJ/ISCID field identifies the 
MSCID of the VLR in a roaming area where the subscriber is currently registered. 
The REG_STATUS_IND field identifies the subscriber's registration status. This 
field stores the information relating to, e.g., whether the subscriber is registered, 
whether registration is active in the home area, and whether the registration is 
active in the roaming area. 

The FRAUDJNFO segment of a subscriber's profile record indicates 
whether or not fraud protection, i.e., FP check is authorized for this subscriber. 
The PINJNFO segment stores the subscriber's personal identification number 
(PIN). 

Each of the BINOJNFO to BIN9JNFO segments of a subscriber's profile 
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record contains information about whether the bin is authorized, whether the bin 
is activated, whether the activation of the bin is locked, whether the forward-to 
number of the bin is locked, and the forward to number of this bin. The call 
forwarding feature of each bin is stored in the SYSP file of the HLR as will be 
described below. 

Fig. 5 shows call forwarding bins of an HLR configured for a particular 
subscriber. The functions of each call forwarding bin is configured on a system- 
wide basis for all subscriber served by the HLR. All of the fields in a call 
forwarding bin, except the LABEL field, are in the respective BINOJNFO to 
BIN9JNFO segments in a subscriber's profile record. The LABEL field identifies 
the call forwarding feature of a bin and is in the SYSP file of the HLR. In Fig. 5, 
the BIN field indicates a bin number. The AUTHORIZED field indicates whether a 
particular bin is authorized for a subscriber. The AUTHORIZED field may be set 
to Y (Yes) or N (No) by the cellular carrier. Each bin must be individually 
authorized (i.e., the AUTHORIZED field must be set to Y) in order to be used. 
Depending on the particular services a subscriber selects, one or more bins may 
be authorized for this subscriber. The LOCK field functions to control a 
subscriber's use of the ACTIVE and FORWARD-TO_NUMBER fields if the bin is 
authorized for the subscriber (i.e., the AUTHORIZED field is set to Y). The LOCK 
field can be set to any one of N (No), Y (Yes), A (Allow), or F (Forward-to), as will 
be described below in connection with Fig. 6. The ACTIVE field may be set to Y 
(Yes) or N (No), by either the subscriber or the cellular carrier as controlled by the 
LOCK value of the bin. The FORWARD-TO_NUMBER field contains the forward- 
to numbers, e.g., nO to n9 for bin 0 to bin 9, respectively. These forward-to 
numbers can be modified by either the subscriber or the cellular carrier as 
controlled by the LOCK value of the bin. 

In the example shown in Fig. 5, bin 0 is configured to implement CFU (Call 
Forwarding-Unconditional). This capability enables a subscriber to have all 
incoming calls destined for the subscriber's cellular number to be redirected to 
another telephone number nO. When bin 0 is authorized for the subscriber (i.e., 
the AUTHORIZED field is Y) and this capability is activated (i.e., the ACTIVE field 
is Y), calls are forwarded to telephone number nO regardless of the status of the 
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subscriber's cellular phone (i.e., regardless of whether the cellular phone is on or 
off). Bin 1 is configured to implement CFB (Call Forwarding-Busy). When bin 1 
is authorized and activated, this capability enables a subscriber to have incoming 
call destined for the subscriber's cellular number to be redirected to another 
telephone number n1 when the subscriber is engaged in a call. Bin 2 is 
configured to implement CFNA (Call Forwarding--No Answer). When bin 2 is 
authorized and activated, this capability enables a subscriber to have incoming 
calls destined for the subscriber's cellular number to be redirected to telephone 
number n2 when the subscriber does not answer the phone. Bin 3 is configured 
to implement CFNRI (Call Forwarding-Not Registered/Inactive). When bin 3 is 
authorized and activated, this capability enables a subscriber to have incoming 
calls destined for his cellular number to be redirected to telephone number n3 
when the cellular phone does not respond to a page (i.e., when calls cannot be 
presented because the subscriber is not currently registered or is inactive). Bin 4 
is configured to implement CFDND (Call Forwarding~Do Not Disturb). When bin 
4 is authorized and activated, this capability allows a subscriber to direct incoming 
calls to telephone number n4. Bin 5 is configured to implement CFD (Call 
Forwarding-Default). When this bin is authorized and activated, this capability 
provides a common destination-telephone number n5-for incoming calls 
destined for the subscriber's cellular number which cannot be delivered. The 
main reason for using CFD is to ensure all non-completed calls are redirected 
appropriately (typically to voice mail). Bin 6 to bin 9 may be configured to 
implement other call forwarding features, e.g., CFX1 to CFX4 (arbitrary feature 
names) respectively, by the cellular carrier. 

Fig. 6 shows a table illustrating how the LOCK value controls whether an 
authorized subscriber can activate or deactivate a bin by changing the value in 
the ACTIVE field and whether the subscriber can change the forward-to number 
in the FORWARD-TOJMUMBER field of the bin. If the LOCK value is set to N 
(No) for a bin, which is a default value, the subscriber can both activate and 
deactivate the bin and change the forward-to number in the bin. If the LOCK 
value is Y (Yes), the subscriber cannot activate or deactivate the bin or change 
the forward-to number in the bin. If the LOCK value is A (Allow), the subscriber 
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cannot activate or deactivate the bin but can change the forward-to number. 
Finally, if the LOCK value is F (Forward-to), the subscriber can activate or 
deactivate the bin but cannot change the forward-to number in the bin. 

The LOCK value is set by the cellular carrier. If, for example, a subscriber 
has not paid the telephone bill, the cellular carrier may set the LOCK value to Y 
for the CFU bin and modify the forward-to number to a specific number. In this 
way, when someone calls the subscriber, the call is redirected to the specific 
number and a message is played from an audio unit in an MSC, informing the 
calling party, for example, "The number you have dialed is no longer in service." 

Fig. 7 shows a partial format of SYSP file 224 of the HLR. The SYSP file 
stores the global information about how the HLR should operate. It includes a 
number of fields. The HLR_POINT_CODE field identifies the network address 
(i.e., the point code) of the HLR. The NPA_SPLIT field indicates whether the 
HLR supports the area code split logic when an area code is split into two 
different area codes because of number capacity problems. This feature allows 
the HLR to provide the translation of old numbers to new numbers. The LABELO, 
LABEL1,... and LABELN fields store call forwarding features for bin 0, bin 1,... 
and bin N, respectively. In a preferred embodiment of the invention, ten call 
forwarding bins are implemented and ten associated labels are stored in the 
LABELO to LABEL9 fields respectively, of the SYSP file. The 
HOME_PRIORITY_BUSY, HOME_PRIORITY_NA, HOME_PRIORITYJ)ND, etc. 
fields contain the priority lists for the CFB bin, CFNA bin, CFDND bin etc., 
respectively, for use when the subscribers is in the home area. A priority list is 
one that includes a number of bin numbers arranged from the highest priority to 
the lowest priority. The HLR uses the priority lists for call forwarding purposes, as 
will be described in detail below. Similarly, the ROAMING_PRIORITY_BUSY l 
ROARMING_PRIORITY_NA, ROAMING_PRIORITY_pND, etc. fields contain the 
priority lists for the CFB bin, CFNA bin, and CFDND bin, respectively, for use 
when the subscriber is in a roaming area. The priority lists are defined by the 
cellular carrier for all subscribers. 

Depending on whether a subscriber is in the home area or a roaming area, 
a home priority list or roaming list will be used by the HLR. To provide call 
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forwarding services, application program 230 of the HLR will check the 
appropriate priority list based on the status of the subscriber's cellular phone, e.g., 
whether the subscriber is busy, does not answer, or is unregistered/inactive, etc. 
For example, if the subscriber is in the home area and is currently busy when an 
incoming call is destined for his cellular number, application program 230 will 
check the home priority list associated with the busy status, e.g., the priority list 
stored in the HOME_PRIORITY_BUSY in the SYSP file. 

Examples of priority lists are shown in Fig. 8. The priority list in Fig. 8 are 
for the CFB bin. Assume the call forwarding bin structure of Fig. 5 is implemented 
in this example. Thus, bin 1 corresponds to the CFB bin. In providing call 
forwarding services, application program 230 checks bin 1, bin 2, bin 0, bin 4, 
and bin 5 in this order to determine which bin that has the highest priority on the 
list is authorized and activated based on the AUTHORIZED field and the ACTIVE 
field in the subscriber's profile record. It is assumed that bin 1 has the highest 
priority and bin 5 has the lowest priority. Then, application program 230 retrieves 
the forward-to number in the first active bin on the list for call forwarding. For 
example, if bin 1 is inactive but bin 2 is active, then even if bins 0, 4, and 5 are 
active, the forward-to number in bin 2 will be used to for call forwarding. 

Fig. 9 illustrates how call delivery is made to a cellular phone that is outside 
its home area 612 in a roaming area 616. Home area 612 and roaming area 616 
correspond to two regions, such as regions A and B, respectively, shown in Fig. 1. 
In home area 612, an SCP 622 includes an AC 632, a HLR 636, and a VLR 642. A 
home MSC 643 is located in home area 612. In roaming area 616, an SCP 644 
includes an AC 646, a HLR 652 and a VLR 656. A serving MSC 658 is located in 
roaming area 616. In Fig. 9, although MSCs are shown as separate entities from 
the HLR and VLR in the respective areas, in a real application the HLRA/LR 
functions may be integrated with the MSCs. 

As shown in Fig. 9 when a calling party places a call to a receiving party, a 
call origination and the dialed digits are received by home MSC 643 at step 667. 
MSC 643 is thus also referred to as originating MSC. Then, at step 668, originating 
MSC 643 sends a location request (LOCREQ) message to HLR 636 in home area 
612 of the receiving party. The LOCREQ message contains the dialed digits, and 
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other relevant information. Upon receiving the dialed digits, HLR 636 accesses its 
SUBS file using the received dialed digits (which is typically the MIN of a cellular 
phone) as the key to locate the receiving party's profile record. 

If the receiving party is a legitimate subscriber, then step 669, HLR 636 
sends a routing address request (ROUTREQ) message to VLR 656 in roaming 
area 616. The ROUTREQ message contains the MIN of the receiving party's 
cellular phone. VLR 656 then forwards the ROUTREQ message to serving MSC 
658 at step 670. In response to the ROUTREQ message, serving MSC 658 
consults its internal data structures to determine the status of the receiving party's 
cellular phone. The status of the cellular phone is returned to VLR 656 by serving 
MSC 658 via the ACCDEN (AccessDeniedReason) parameter in the routreq 
message at step 682. For example, if the cellular phone is busy, ACCDEN= W BUSY" 
is returned to VLR 656 by serving MSC 658 in the routreq message at step 682. 
The MSCID of serving MSC 658 is also included in the routreq message. VLR 656 
in turn sends the routreq message to HLR 636 at step 684. After having received 
the status of the cellular phone and the MSCID of serving MSC 658, application 
program 230 accesses the SYSP file of HLR 636 to locate a corresponding priority 
list. Next, application program 230 accesses the SUBS file of HLR 636 using the 
receiving party's MIN as key to locate the subscriber's profile record. From the 
profile record, application program 230 determines which bin that has the highest 
priority on the priority list is authorized and activated for this subscriber, based on 
the values in the AUTHORIZED field and the ACTIVE field in the BIN 1JNFO 
segment of the subscriber's profile record. Assume bin 1 is configured to 
implement CFB and the associated priority list is the roaming priority list shown in 
Fig. 8. Also, assume bin 1, i.e., the CFB bin is authorized and activated, application 
program 230 of HLR 636 sends a locreq response to originating MSC 643, 
providing the forwarding-to number retrieved from the FORWARD-TO_NUMBER 
field in the CFB bin, along with other routing information such as the MSCID of 
serving MSC 658. In this example, if the CFB bin is not authorized or not activated 
for the receiving party, then application program 230 of HLR 636 will check bin 2 
(i.e., the next bin on the priority list) in the receiving party's profile record to 
determine whether bin 2 is authorized and activated, and so on, until a bin that is 
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authorized and activated is found. The forwarding-to number from the authorized 
and activated bin is retrieved and is provided in the locreq response to originating 
MSG 643 at step 686. Finally, originating MSG 643 establishes a call to the 
forward-to number specified in the locreq response, as illustrated at step 688. 

Fig. 10 shows a flow chart illustrating the operation of application program 
230 for call forwarding bins of an HLR according to the invention. The steps in 
Fig. 10 may be performed by HLR 636 of Fig. 9 although other HLRs are capable 
of performing these steps. At step 818, application program 230 determines the 
status a subscriber's cellular phone, i.e., whether it is busy, does not answer or is 
not registered or inactive, etc., from a routing message sent by an MSC currently 
serving the subscriber's cellular phone. At step 826, the application program also 
determines, when the routing message is received, whether the subscriber is in 
the home area or a roaming area, based on the MSCID of the serving MSC in the 
subscriber profile record. Then, at step 832, application program 230 accesses 
the SYSP file of the HLR to read the appropriate priority list, based on whether 
the subscriber is in the home area or a roaming area and the status of the 
subscriber's cellular phone. Then, at step 834, application program 230 reads 
SUBS file using the MIN of the receiving party's cellular phone as key to locate 
the receiving party's profile record. Next, application program 230 reads the first 
bin entry on the priority list at step 835. From the profile record, application 
program 230 determines whether the first bin on the priority list is authorized and 
activated based on values in the AUTHORIZED field and the ACTIVE field in the 
appropriate BIN JNFO segment, as illustrated at step 836. If the bin is authorized 
and activated, then the forward-to number in this bin is retrieved and sent to 
originating MSC at step 852. On the other hand, if the bin is not authorized or is 
not activated, application program 230 determines whether there is another bin 
entry on the priority list at step 842. If so, application program 230 reads the next 
bin entry on the priority list at step 843. Application program 230 will again, at 
step 836, determine whether the next bin on the list is authorized and activated. 
If the next bin on the priority list is authorized and activated, application program 
230 sends the forward-to number retrieved from this bin to the originating MSC for 
setting up the call forwarding. The program then exits at step 856. 
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If none of the bins on the priority list is determined to be authorized and 
activated, at step 846, application program 230 sends a switch default number to 
the originating MSG. This number is obtained from the SWITCH_DEFAULT_DN 
field in the MPCM file record associated with the serving MSC. In such a case, an 
announcement, e.g., "The number you have dialed is not longer in service" will be 
played to the calling party. The program exits at step 856. 

Accordingly, by using the improved HLR of the invention, more features are 
available to both the cellular carrier and subscribers. 

While the invention has been described in conjunction with specific 
embodiments, it is evident that many alternatives, modifications and variations will 
be apparent to those skilled in the art in light of the foregoing description. 
Accordingly, it is intended to embrace all such alternatives, modifications and 
variations as fail within the spirit and scope of the appended claims. 
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WHAT IS CLAIMED IS: 

1 . A method of implementing call forwarding bins configurable to implement 
preselected call forwarding features in a mobile telephone system, each call 
forwarding bin storing a forward-to number, the method comprising the steps of: 

(a) receiving a status of a subscriber's cellular phone; 

(b) determining the status of the cellular phone; 

(c) checking a pre-defined priority list associated with the status of the 
cellular phone, the priority list identifying a plurality of call forwarding bins each 
assigned with a predetermined priority; 

(d) determining which bin on the priority list has the highest priority and is 
available to the subscriber; 

(e) retrieving a forward-to number from the bin that has the highest priority 
on the priority list and is available to the subscriber; and 

(f) redirecting an incoming call destined for the subscriber's cellular phone 
to the forward-to number. 

2. The method of claim 1, further comprising the step of determining 
whether the subscriber's cellular phone is in a home area or a roaming; 

wherein the pre-defined priority list corresponds to whether cellular phone 
is in a home area or a roaming area. 

3. The method of claim 1 , wherein each call forwarding bin is available to 
subscriber if the bin is authorized by a cellular carrier and is activated. 

4. The method of claim 3, further comprising the step of providing control of 
the subscriber's ability to activate and deactivate predetermined call forwarding 
bins. 

5. The method of claim 4 f further comprising the step of providing control 
of the subscriber's ability to modify forward-to numbers in predetermined call 
forwarding bins. 
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6. The method of claim 3 t further comprising the step of providing control 
of the subscriber's ability to modify forward-to numbers in predetermined call 
forwarding bins. 

7. A home location register (HLR) for implementing call forwarding bins 
configurable to implement preselected call forwarding features in a mobile 
telephone system, each call forwarding bin storing a forward-to number, the HLR 
comprising: 

a first portion configured to receive a status of a subscriber's cellular 

phone; 

a second portion configured to determine the status of the cellular phone; 

a third portion configured to check a pre-defined priority list associated with 
the status of the cellular phone, the priority list identifying a plurality of call 
forwarding bins each assigned with a predetermined priority; 

a fourth portion configured to determine which bin on the priority list has 
the highest priority and is available to the subscriber; 

a fifth portion configured to retrieve a forward-to number from the bin that 
has the highest priority on the priority list and is available to the subscriber; and 

a sixth portion configured to redirect an incoming call destined for the 
subscriber's cellular phone to the forward-to number. 

8. The HLR of claim 7, further comprising a seventh portion configured to 
determine whether the subscriber's cellular phone is in a home area or a roaming; 

wherein the pre-defined priority list corresponds to whether cellular phone 
is in a home area or a roaming area. 

9. The HLR of claim 7, wherein each call forwarding bin is available to 
subscriber if the bin is authorized by a cellular carrier and is activated. 

10. The HLR of claim 9, further comprising a seventh portion configured to 
provide control of the subscriber's ability to activate and deactivate predetermined 
call forwarding bins. 
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11. The HLR of claim 10, further comprising an eighth portion configured to 
provide control of the subscriber's ability to modify forward-to numbers in 
predetermined call forwarding bins. 

12. The HLR of claim 9, further comprising a seventh portion configured to 
provide control of the subscriber's ability to modify forward-to numbers in 
predetermined call forwarding bins. 

13. A call forwarding bin configurable for implementing a predetermined 
call forwarding feature for a subscriber's cellular phone, comprising: 

an authorized flag for providing authorization of the bin to a subscriber; 

an active flag for activating and deactivating the bin; 

a forward-to number flag for providing a forward-to number for redirecting 
an incoming call destined to the subscriber's cellular phone when the bin is 
authorized and activated and is selected for call forwarding; and 

a lock flag for controlling to the subscriber's ability to activate and 
deactivate the bin and the subscriber's ability to modify the forward-to number 
associated with the bin. 

14. A computer program product comprising: 

a computer usable medium having computer readable code embodied 
therein for implementing call forwarding bins configurable to implement 
preselected call forwarding features in a mobile telephone system, each call 
forwarding bin storing a forward-to number, the computer program product 
comprising: 

computer readable program code devices configured to cause a computer 
to effect receiving a status of a subscriber's cellular phone; 

computer readable program code devices configured to cause a computer 
to effect determining the status of the cellular phone; 

computer readable program code devices configured to cause a computer 
to effect checking a pre-defined priority list associated with the status of the 
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cellular phone, the priority list identifying a plurality of call forwarding bins each 
assigned with a predetermined priority; 

computer readable program code devices configured to cause a computer 
to effect determining which bin on the priority list has the highest priority and is 
available to the subscriber; 

computer readable program code devices configured to cause a computer 
to effect retrieving a forward-to number from the bin that has the highest priority 
on the priority list and is available to the subscriber; and 

computer readable program code devices configured to cause a computer 
to effect redirecting an incoming call destined for the subscriber's cellular phone 
to the forward-to number. 

15. The computer program product of claim 14, further comprising 
computer readable program code devices configured to cause a computer to 
effect determining whether the subscriber's cellular phone is in a home area or a 
roaming; 

wherein the pre-defined priority list corresponds to whether cellular phone 
is in a home area or a roaming area. 

16. The computer program product of claim 14, wherein each call 
forwarding bin is available to subscriber if the bin is authorized by a cellular carrier 
and is activated. 

17. The computer program product of claim 16, further comprising 
computer readable program code devices configured to cause a computer to 
effect providing control of the subscriber's ability to activate and deactivate 
predetermined call forwarding bins. 

18. The computer program product of claim 17, further comprising 
computer readable program code devices configured to cause a computer to 
effect providing control of the subscriber's ability to modify forward-to numbers in 
predetermined call forwarding bins. 
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19. The computer program product of claim 16, further comprising 
computer readable program code devices configured to cause a computer to 
effect providing control of the subscriber's ability to modify forward-to numbers in 
predetermined call forwarding bins. 
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